mixture of DL-methionine and choline.
The relatively small number of chick feeding trials in which horsebeans had been used suggested that their potential as a feedstuff for poultry had not been fully investigated. It appeared that other commonly used feedstuffs, including commercially available amino acid and vitamin supplements, might compensate for the major known weaknesses of the horsebean (namely: its relatively low methionine and cystine content and its low fat, high fiber content indicating a relatively low energy level). This suggested that larger percentages of the horsebean might be incorporated in the diets than had been attemped in previous studies. Therefore, a series of exploratory experiments was undertaken to determine the supplements necessary to produce satisfactory growth and feed efficiency in chicks fed diets containing large portions of horsebeans.
PROCEDURE
New Hampshire male chicks, obtained from a local hatchery, were used in all the experiments. At one day of age, the chicks were vaccinated against Newcastle disease and bronchitis, wing-banded, and housed in electrically heated battery brooders with raised, wire-mesh floors. They were randomly allotted into 20 groups of 14 chicks each, except that in the second of the four experiments only ten chicks were used in each group. The all-mash experimental diets and water were allowed ad libitum. Individual body weights of all chicks and pen feed consumption data were recorded at weekly intervals during each of the four-week experimental periods. A 5 X4 incomplete latin square experimental design was used for all experiments. However, only the most pertinent data of each experiment are reported in this paper. The data were analyzed according to an analysis of variance procedure suggested by Cochran and Cox (1957) for this type of design.
A corn-soybean oil meal-fish meal diet was used as the control diet in each of the four experiments. This diet had been used for several years at this Station and had given satisfactory, but not maximum, growth and feed efficiency (Table 1) .
Horsebeans, known commercially as "Azores Large Fava Beans," were obtained from an importer. Two diets containing different levels of horsebeans were formulated. These were designated in Table 1 as the "33 percent horsebean diet with 12 percent fish meal" and the "60 percent horsebean diet with 10 percent added fat." The calculated analyses of the horsebean diets were made using a determined value of 25 percent for protein and a purely arbitrary value of 450 Calories of productive energy per pound for the horsebeans. Since no energy values for horsebeans could be found in the literature it was necessary to estimate a value based upon proximate analyses. It was realized that such a value might be considerably different from any determined value which may be made in the future.
Because the nutritional characteristics of horsebeans and soybean oil meal are widely different, no attempt was made to use constant levels of feedstuffs in the horsebean and the control diets. However, all of the experimental diets were calculated to meet at least the minimum nutritive requirements for chicks as suggested by the National Research Council (1954) and by the more recent research of Klain et al. (1958) and Hill and Renner (1957) . The basal diet formulations used in these experiments along with their calculated crude protein, productive energy, and Calorie/protein ratios are given in Table 1 .
The purpose of Experiment 1 was to compare the growth and feed efficiency of chicks fed the control, the 33 percent horsebean-12 percent fish meal, and the 60 percent horsebean-10 percent added fat diets. When it was noted that the 33 percent horsebean-12 percent fish meal diet appeared to be an unsatisfactory formulation, Experiment 2 was designed to reevaluate these three diets and, in addition, to observe the response of chicks fed the 33 percent horsebean-5 percent fish meal diet.
Experiment 3 was designed to determine the satisfactory level of added fat for the 60 percent horsebean diet. Formulations using 0, 5, and 15 percent added fat were obtained by adjusting the levels of corn and fat in the 60 percent horsebean-• 10 percent fat diet. Chicks fed these diets were compared with those fed the soybean oil meal control diet. As indicated in Table  1 , the levels of riboflavin, niacin, choline chloride, and methionine supplements were increased in the horsebean diets.
Since the 33 percent horsebean-5 percent fish meal diet contained 9 percent soybean oil meal, and since soybean oil meal often is unavailable in areas where horsebeans are plentiful, it appeared that information concerning the use of unextracted soybeans in this formulation might be valuable. Therefore, for Experiment 4, two diets were formulated by substituting 13 percent ground soybeans for the soybean oil meal, the fat, and part of the corn in the 33 percent horsebean-5 percent fish meal diet. In one of the diets, the soybeans were ground but uncooked. For the other diet, the soybeans were autoclaved for 30 minutes under 15 pounds pressure, dried for approximately 24 hours at 90°C, and ground. The increased vitamin levels used in Experiment 3 were employed in Experiment 4 but the methionine level was the same as it had been in Experiment 2.
RESULTS AND DISCUSSION
Growth. A summary of the four-week body weights is presented in Table 2 . These weights have been adjusted for block differences according to the procedure outlined in Cochran and Cox (1957) for an incomplete latin square experimental design.
The 60 percent horsebean diet formulation with 10 percent added fat (Table 1) was fed to chicks in Experiments 1, 2, and Cochran and Cox (1957) for an incomplete latin square experimental design.
2 SBOM refers to soybean oil meal, FM to fish meal, SBM to ground whole soybeans.
8 Means with different superscripts are significantly different at the 1% level of probability as calculated by Duncan's multiple range test (1955). 3. The average body weight of the chicks fed this diet was lower than for those fed the control diet. However, in only one of these experiments were these differences large enought to be significant at either the 1 or 5 percent levels of probability. Lowering the added fat of this diet formulation to 5 percent had no effect on growth. However, when no added fat was included in the formulation or when 15 percent fat was added, chick growth was inferior to that of the controls. The differences were significant at the 1 percent level of probability.
In Experiment 1, the chicks fed the 33 percent horsebean diet with 12 percent fish meal were significantly smaller than chicks fed the otherdiets (1 percent level of probability). The same result was obtained when this diet was fed in Experiment 2. However, chicks fed the 33 percent horsebean-5 percent fish meal diet were the largest chicks in the experiment. That the poor growth obtained with the 33 percent horsebean-12 percent fish meal diet was an effect of the diet formulation and not a characteristic of the sample of fish meal used was verified by incorporating fish meal at the 12 percent level in the soybean control diet. Chicks fed this diet made normal growth. The exact reason for the poor growth of the chicks fed the 33 percent horsebean-12 percent fish meal diet was not determined. From the diet calculations, no unusual imbalance of amino acids or minerals was noted. However, this does not exclude the possibility that the high level of fish meal might have in some manner made certain essential amino acids, minerals or vitamins unavailable. When processed soybeans replaced soybean oil meal, animal fat, and part of the corn in the 33 percent horsebean-5 percent fish meal diet, the chicks grew at a rate equal to that of the chicks fed the control diet. However, the Cochran and Cox (1957) for an incomplete latin square experimental design.
3 Means with different superscripts are significantly different at the 1% level of probability as calculated by Duncan's multiple range test (1955) 33 percent horsebean-5 percent fish meal diet in which raw soybeans replaced cooked soybeans produced the smallest chicks in the experiment.
Feed Efficiency. The effect of the various treatments on the feed: gain ratio is summarized in Table 3 . It should be noted that, generally, the diets which gave the most satisfactory body weights also gave the most satisfactory feed: gain ratios.
Feathering. Abnormal feathering was noted when chicks were fed the horsebean diets. In general, these chicks had lighter feather color than chicks fed the control diets. Brisson et al. (1950) were able to correct a feather depigmentation condition which occurred in chicks fed diets containing 25 percent horsebeans by the addition of methionine, methionine plus choline, or by replacing a small amount of the horsebean with fish meal, but not with soybean oil meal. It should be pointed out that the horsebean diets used in these experiments were supplemented with methionine and choline and contained a minimum of 5 percent fish meal.
The most common feather abnormality was a form of feather fault. This condition appeared as an area extending across the primary and secondary wing feathers and the main tail feathers in which there was an absence of barbs or barbules. The percentage of chicks showing this feather fault is summarized for all the experiments in Table 4 . It should be noted that the highest incidence of this condition occurred in chicks fed the 60 percent horsebean diet with no added fat. The chicks in Experiments 1 and 2 which were fed the 60 percent horsebean diet with 10 percent added fat had a rather high incidence of this condition, but the chicks in Experiment 3 fed the same diet supplemented with additional riboflavin, niacin, choline chloride, and methionine failed to exhibit this abnormality. A later study indicated that the higher levels of supplementary vitamins, not methionine, were responsible for preventing this condition, but the specific vitamin or combination of vitamins involved was not identified. It should be noted that the feathering condition observed in these experiments was very similar in appearance to that described for zinc deficient chicks by Young et al. (1958) , but the condition was prevented by the addition of vitamin supplements and fat rather than zinc. A third abnormal feathering condition, that of a white bar across the primary, secondary, and the main tail feathers, appeared in about 1 percent of the chicks. The highest incidence of this condition was in chicks fed the 60 percent horsebean diet with no added fat, but it was seen on an occasional chick in all experiments and did not appear to be associated with dietary treatments. No explanation can be given for the occurrence of this condition in the chicks.
Perosis. Perosis appeared to be a rather common defect in chicks fed the horsebean diets. The incidence of this condition is summarized in Table 4 . It should be noted that the incidence of perosis in chicks fed the control diet ranged from 0 to 2.5 percent, in chicks fed the 33 percent horsebean diets from 0 to 5.4 percent, and in chicks fed the 60 percent horsebean diets from 7.5 to 17.9 percent. This condition was not prevented by the higher levels of riboflavin, niacin, choline chloride and methionine used in Experiment 3. Miscellaneous observations. By the end of the four week experimental period most of the chicks fed the 60 percent horsebean diets had a very light skin color as well as bleached beaks and shanks. This bleaching effect was present to a lesser degree in the chicks fed the 33 percent horsebean diets. It was probably due to the small amounts of xanthophyll-carrying feedstuffs in the horsebean diets.
Another characteristic noted was that the droppings of the chicks fed horsebean diets appeared to be relatively dryer than the droppings of the chicks fed the control diets.
SUMMARY
A total of 1,040 New Hampshire cockerel chicks were used during four experiments to study the value of horsebeans (Vicia faba L.) as a source of vegetable protein in diets for growing chicks.
Diets containing 33 percent horsebeans and 5 percent fish meal supplemented with either autoclaved soybeans or soybean oil meal, and diets containing 60 percent horsebeans, 5 percent fish meal, 5 or 10 percent added fat, and the necessary vitamins, minerals and amino acids produced satisfactory chick growth.
Chick growth was unsatisfactory when birds were fed the 33 percent horsebean-• 12 percent fish meal diet, the 33 percent horsebean-raw, ground soybean diet, and the 60 percent horsebean-5 percent fish meal diet without or with 15 percent added fat.
Feed efficiency, when measured in grams of feed required to produce a gram of gain, was related to growth and the energy content of the diet.
Horsebean diets produced a light feather color and a relatively high percentage of feather abnormalities in the form of feather faults except when the diets were supplemented with the high levels of riboflavin, choline, niacin, and fat.
The relatively high incidence of perosis which occured in chicks fed horsebean diets was not corrected by additional riboflavin, choline, niacin and methionine.
Four-week old chicks fed the 60 percent horsebean diets had very little yellow pigment in their skin, beak, and shanks.
From the four experiments in this study it can be concluded that horsebean seeds may be used as a source of vegetable protein during the first four weeks of the chick's life when the diets are supplemented with other protein feedstuffs and the necessary vitamins, minerals, amino acids, and energy. T HE existence of rumpless chickens has been known for centuries. Such birds were described, at the turn of the century, as a separate breed of the domestic fowl by a number of investigators. However, Davenport (1906) pointed out that rumplessness in chickens was a hereditary character, and might be found in any race of the domestic fowl. Dunn (1925) made known the two types of rumplessness in chickens-hereditary and accidental. Nevertheless, the rumpless bantam is still a miniature variety of the fanciers' birds in the United States and abroad, and appears in many poultry exhibits.
Hereditary rumplessness in chickens has been extensively studied by Landauer and Dunn (1925 ), Landauer (1928 , 1945b and Dunn and Landauer (1934, 1936 There are three types of hereditary rumplessness: dominant, intermediate, and recessive. The dominant rumplessness, Rp, is described as being a lack of the fleshy portion of rump, all the tail feathers, and the uropygial gland; and, anatomically, lack of all caudal vertebrae as well as the pygostyle. The rumplessness of this type is called complete rumplessness and is dominant to the normal condition. Accidental rumplessness has the same description as the dominant, except that the accidentally rumpless chicken lacks the last two synsacro-caudal vertebrae, while the chicken with dominant rumplessness has one or two vertebrae missing from the center of the five synsacro-caudals. The accidentally rumpless chickens do not transmit the rumpless condition to their offspring.
The intermediate rumplessness is extremely variable from almost normal to the almost completely rumpless condition. The number of tail feathers varies from 1 to 8 in contrast to 14 in the normal. In a few cases a rudimentary uropygial gland is present but usually this gland is absent. Two synsacro-caudals are missing as in the dominant rumplessness. Some of the
